The combination of erosion, attrition and abrasion is called tooth wear. Erosion is the loss of hard tissues due to chemical effects, but not bacteria. Attrition is the wear of tooth against tooth and abrasion is the wear of teeth from other surfaces. Recently, the role of abfraction has raised interest into abrasion and the link with attrition but this area is under research. 
The Use of Zirconium and Feldspathic Porcelain in the Management of the Severely Worn Dentition: A Case Report IntroductIon of tooth wear, especially from attrition, is becoming a subject of increasing interest in the prosthodontic literature, both from a preventive [how to stop the progress of tooth substance loss (TSL)] and from a restorative point of view (how to replace the lost tooth substance and to restore function). 2 By definition, attritional wear is the loss of tooth tissue due to friction between opposing teeth and is thus related to dental occlusion. TSL considered to be normal in aging process, in which depositioning of secondary dentine, alveolar growth, muscle adaptation, and attrition are all parts of a compensation mechanism. 2 Clinicians are often faced with the challenge of restoring severely worn dentition. A critical aspect for successful treatment of these patients is to determine the occlusal vertical dimension and the interocclusal rest space. A systematic approach to managing this type of complete oral rehabilitation can lead to a predictable and favorable treatment prognosis. 3 When tooth surface loss is severe, it can be associated with decreased vertical dimension of the occlusion resulting in a poor aesthetic appearance, loss of muscle tone and decreased masticatory efficiency. 4 In addition, tooth tissue loss from bruxism has been demonstrated to be associated with various dental problems such as tooth sensitivity, excessive reduction of clinical crown height and possible changes of occlusal relationship.
This case report will present a sequence of treatment, including conservative multidisciplinary approach to restoring esthetics and function in a patient with worn anterior dentition.
cAsE rEPort
This case report describes the management of excessive tooth tissue loss in a 45 year old woman with a history of bruxism. Prior to treatment, a detailed dental, medical, and social history was obtained from the patient.
Recent past dental history included only palliative visits during which she had several extractions. She started to notice that her teeth were "getting shorter" about 20 years ago; however, she chose to leave the problem unattended. The patient reported no pain or discomfort. Her goal was to improve the function and esthetics of her dentition. Clinically, the patient demonstrated partial edentulism, several maxillary and mandibular teeth showing severe attrition to the free gingival level, an uneven occlusal plane anteroposteriorly and mediolaterally. Clinically, the patient's facial appearance showed signs of a collapsed occlusal vertical dimension (Figure 1 ). The preoperative interocclusal rest space was 3 mm. Periodontal condition and soft-tissue examination showed no pocket depth of over 2 mm or mobility of any remaining teeth. Radiographic evaluation demonstrated excellent bone support for the remaining teeth. The patient's maxilla diagnosed with Class II Div 1 and mandibula Class III Div 1 according to the Kennedy classification system for partial edentulism ( Figure 1 ).
Prosthodontic management
The findings were explained to the patient, and treatment options were presented. The treatment goals were to restore the lost occlusal vertical dimension (OVD) to correct the occlusal plane, to The use of zirconium and feldspathic porcelain restore function, and to restore the esthetics of the patient's dentition.
The treatment consisted of a phased treatment plan. Phase I included a splint therapy and a provisional fixed prosthesis to re-establish correct vertical dimension of occlusion and stable occlusal contacts. The patient used the occlusal splint ( Figure 2 ) for a month. TMJ and muscle examinations were done at the first week and at the first month. Phase II treatment included surgical crown lengthening. Surgical crown lengthening was a proposed procedure to provide additional restorative retention. This procedure should only be considered when the remaining root is supported by a healthy periodontium and the post-surgery crown/root ratio will be favorable. In the clinical examination there was no sign of gingival inflammation or periodontal infection, or tooth mobility. In the periapical radiographic examination, root/crown ratio of the teeth were more than two, and there was no alveolar resorption. Sulcular and internal bevel incisions were performed with preserving the gingival papillas, without any vertical incisions. Because there was an adequate amount of attached gingiva, internal bevel incision was performed 3-4 mm far away from the gingival margin, considering the zenith points in the anterior maxilla. After the removal of remnant gingiva, full-thickness muco-periosteal flap elevated. Approximately, 3-4 mm of marginal alveolar bone was resected. Interdental bone was not resected. Flap was closed using nylon sutures with vertical matrix suture technique. And also frenulum attachment was removed by frenectomy operation. The sutures were removed at the first week after the surgery. Wound healing was completed at the 6 th week after the surgery in the follow-up period (Figure 3) .
After healing, the patient was scheduled for tooth preparation. The design of the tooth preparation should encompass necessary reduction relative to tooth position and the requirements of the restorative material. The abutment teeth (#11,#12, #13, #21, #22, #23) for zirconium restorations were prepared, which implied a 1.2-mm deep circumferential shoulder and a slightly rounded inner angle.
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The other abutment teeth (#14, #15, #24, #25, #27, #33, #34, #37, #43, #44, #45, #47) were prepared with a knife edge finish line (Figure 4) . Impressions for the maxillary and mandibular interim prostheses were made using a vinyl polysiloxane impression (Elite HD, Zhermak, Germany) material. The impression was cast with a type IV dental stone (Silky-Rock; Whip Mix Corp, Louisville, Ky), and the stone cast was mounted in a semi adjustable articulator (Dentatus ARHtype; Dentatus AB, Stockholm, Sweden) with an opposing mandibular cast. Feldspathic porcelain was chosen to restore other teeth in both jaws; the patient also was given an occlusion guard to protect the restoration against future bruxism. Definitive restorations were evaluated, adjusted for optimal contacts, contours, and esthetics. The crowns were luted with self-polymerizing composite resin cement (Multilink, Ivoclar Vivadent, Schaan, Liechtenstein) ( Figure 5 ). After prosthetic management, the patient was instructed about individual oral hygiene care of fixed prostheses.
After insertion of the interim prostheses the patient reported no muscular or Malkoc, Sevimay, Yaprak temporomandibular joint discomfort. The patient was also placed in a maintenance recall program. Follow-up treatments were done to evaluate the patient's comfort, arch form, and potential occlusal vertical dimension problems. Patient was recalled twice for postoperative examinations during a 1-year follow-up period ( Figure 6 ). In the controls it was seen that marginal adaptation of the prostheses was appropriate and there were no signs of gingival inflammation and recession. The etiology of occlusal wear for our patient is not fully understood; however, it can be hypothesized that the patient had a parafunctional occlusal habit and started grinding her anterior teeth. Once the anterior teeth got shorter, the patient lost anterior guidance and developed posterior interferences. The posterior interferences in lateral excursions can activate the masseter and temporalis muscles, enabling the patient to generate more forces to grind her teeth more aggressively. 7 A mutually protected occlusal scheme was used to prevent the destruction of the new prostheses. 3 Mutually protected articulation is described as "an occlusal scheme in which the posterior teeth prevent excessive contact of the anterior teeth in maximum intercuspation, and the anterior teeth disengage the posterior teeth in all mandibular excursive movements.'' Studies have shown that in lateral excursive movements, 8 the anterior teeth can best receive and dissipate the forces 9 and posterior contacts in excursions appear to provide unfavorable forces to the masticatory system because of the amount and direction of the applied forces. 10, 11 In addition to the use of the mutually protected occlusal scheme, an occlusal splint was fabricated for night wear, and the patient was instructed and trained to keep her teeth apart when not actively chewing. Zirconia ceramic crowns were selected for the patient's treatment to ensure adequate strength on upper anterior teeth. The primary advantage of a zirconia restoration is esthetic benefit, as it is translucent and tooth-colored. 12 A metal-free ceramic crown can transmit a great amount of incident light through to a ceramic core where light is scattered in a natural fashion. 12 Thus, the appearance of definitive restorations may be very close to that of a natural tooth.
Many factors influence the choice of allceramic systems for abraded upper incisors. Strength, fit, and esthetics are traditionally considered in the selection of material for full coverage restorations. Anterior crowns can be fixed to the tooth by traditional cements or resin cements. Traditional cements occupy the space between the restoration and the tooth surfaces but do not provide adhesion between them. Resin cements provide adhesion to both surfaces and can act to transfer force from the restoration to the underlying tooth and strengthen all-ceramic restorations. 13 Also resin cement was used to provide additional bonding strength to increase the retention of the restorations because our patient's clinical crown was not long enough.
In the present case, the maxillary occlusal plane had already been established. Therefore it was relatively straightforward to restore the occlusion to a new vertical dimension. The use of a provisional occlusal splint is generally considered the first step in the treatment of inappropriate horizontal and vertical maxillomandibular relationships.
In the present case, approximately 4 mm of crown lengthening was obtained in the maxillary anterior teeth by resective bone surgery. Some studies suggested that patients with healthy periodontium have 0.69 mm mean sulcus depth, 0.97 mm epithelial attachment and 1.07 mm connective tissue.
14 Therefore the total length of supracreasteal gingival tissue was 2.73 mm. So, reconstitution of 2.73 mm of gingival tissue must be considered, while deciding the amount of bone resection. 15 Protection sufficient amount of attached gingiva around the teeth after the surgery is also an important task to achieve. 16 In our case, 5 mm of attached gingiva existed after the surgery. In order to prevent the frenulum become high after the surgery, frenectomy operation also performed at the same appointment.
concLusIons
In the present case report, it has been shown that, after the use of occlusal guard and the surgical treatment; restoration of maxillary teeth with full coverage restorations and mandibular teeth with metal-ceramic restorations help to restore the occlusal vertical dimension. Dentists have the responsibility of developing proper form and function to protect the integrity of the masticator system, and must connect the new materials and technology with traditional functional concepts to be successful. As the case presented here demonstrates, this combination of innovation and tradition is achievable with careful planning. The restored occlusal vertical dimension has shown to be physiologically and esthetically acceptable to the patient.
